Introduction
============

Immune thrombocytopenic purpura (ITP) is an autoimmune disorder characterized by low platelet count caused due to increased platelet destruction and suboptimal platelet production.[@b1-vhrm-13-015],[@b2-vhrm-13-015] It is a rare disorder with an annual incidence of approximately 1.6 cases per 100,000 persons among adult population.[@b2-vhrm-13-015] ITP in adults is usually chronic, and the goal of the treatment is to raise the platelet count to a hemostatically safe range.[@b3-vhrm-13-015],[@b4-vhrm-13-015] Undertreated ITP can result in life-threatening events such as intracranial hemorrhage and septicemia.[@b5-vhrm-13-015],[@b6-vhrm-13-015] Complications of ITP often require intensive health care that mandates hospitalization.[@b7-vhrm-13-015] Clinical outcomes and financial impact of ITP-related hospitalizations are critical in measuring the disease burden of ITP keeping health care providers, payers, and other stakeholders informed. However, national data on ITP-related hospitalizations remain scarce. To our knowledge, Danese et al's[@b8-vhrm-13-015] study is the only one that examined hospitalization outcomes associated with ITP from 2003 to 2006.[@b8-vhrm-13-015] They used the diagnosis code for primary thrombocytopenia (ICD-9 code: 287.3) to identify ITP-related hospitalizations between January 1, 2003, and September 30, 2005, as the ITP-specific diagnosis code (ICD-9 code: 287.31) was unavailable prior to October 1, 2005.[@b8-vhrm-13-015]

In this study, we used 7-year nationally representative inpatient data from 2006 to 2012 and examined the length of stay, hospitalization cost, and in-hospital mortality associated with ITP in US adult population. Patients with ≥18 years at the time of admission were included. We used the ITP-specific diagnosis code (ICD-9 code: 287.31) to consistently identify ITP-related hospitalizations throughout the study period. We tracked the national trend for ITP-related hospitalizations over time, classified it by diagnosis-related group (DRG), and compared its outcome with the overall US discharge population across different age cohorts.

Materials and methods
=====================

We obtained hospitalization data from National (nationwide) Inpatient Sample (NIS) database from 2006 to 2012. Sponsored by the Agency of Healthcare Research and Quality, the NIS is a database of hospital inpatient stays derived from billing data submitted by hospitals to statewide data organizations across the US. These inpatient data include clinical and resource use information typically available from discharge abstracts. The NIS includes patients of all payer types, including those covered by Medicare, Medicaid, or private insurance, as well as the uninsured. The NIS sampling frame currently covers 97% of the US population and nearly the entire universe of discharges. The uniquely large sample size enables the NIS to produce national estimates on rare conditions, uncommon treatments, and special populations. The NIS sampling design was modified in 2012 to improve national estimate precisions. We used the revised sampling weights for the NIS 2011 and prior data to make estimates comparable to the new sampling design beginning with 2012 data. Detailed information on the NIS can be found on its website (<https://www.hcup-us.ahrq.gov/databases.jsp>).

The NIS tracks discharges rather than unique patients; therefore, the same patient with multiple hospitalizations in a year is potentially sampled more than once. Therefore, in this study, we chose discharge data as the unit of analysis. A discharge was identified as an ITP-related hospitalization if any of up to 25 (or 15 for prior-2009 NIS data) principal/secondary diagnosis code fields include ICD-9 code 287.31 for patients with ≥18 years of age at the time of admission. Following Danese et al, we further classified ITP-related hospitalizations into seven mutually exclusive discharge groups using the primary reason for hospitalization as denoted by the DRG.[@b8-vhrm-13-015] Reasons for discharges were first divided into two categories: 1) splenectomy (ICD-9 procedure code: 415) and (2) other reasons. The categories for other reasons were divided into six discharge subgroups: coagulation disorder (DRG version 24 code: 397), gastrointestinal hemorrhage (DRG version 24 code: 174 and 175), intracranial hemorrhage (version 24 code: DRG 14 and 528), epistaxis (DRG version 24 code: 66), septicemia (DRG version 24 code: 575 and 576), and all others.

The discharge outcomes included length of stay, hospitalization cost, and in-hospital mortality. Hospitalization cost was obtained by deflating the total charges using the NIS-provided annual hospital-specific cost-to-charge ratios and then inflated to the 2012 US dollars using the medical care Consumer Price Index of the US Bureau of Labor Statistics.[@b9-vhrm-13-015] Standardized mortality ratios (SMRs) were calculated from the estimated gender- and age-specific in-hospital deaths associated with ITP, using the entire 2006--2012 NIS sample (excluding inpatients with ITP) as the reference population.

Individual demographics included gender (male and female), age group (18--24, 25--34, 35--44, 45--54, 55--64, 65--74, 75--84, and ≥85 years), and race/ethnicity (non-Hispanic White, non-Hispanic African American, non-Hispanic Asian or Pacific Islander, non-Hispanic Native American, non-Hispanic other race or multi-race, and Hispanic).

The NIS sampling design was incorporated in all statistical analyses to produce population-level estimates. Statistical analyses were performed in Stata version 14.2 SE (StataCorp LP, College Station, TX, USA).

In this study, we involved secondary-data analysis of de-identified, publicly available data that was deemed exempt from human subjects review by the University of Illinois at Urgana-Champaign Institutional Review Board.

Results
=======

[Table 1](#t1-vhrm-13-015){ref-type="table"} reports individual demographics and length of stay, hospitalization cost, and in-hospital mortality for ITP-related hospitalizations. Over the 7-year period between 2006 and 2012, the NIS documented a total of 62,299 discharges for patients with ITP, representing an estimated 296,870 (95% confidence interval \[CI\] = 284,831--308,909) patient discharges nationally for ITP. The average length of stay for an ITP-related hospitalization was found to be 6.02 days (95% CI = 5.93--6.10), which is 28% higher than that of the overall US discharge population (4.70 days, 95% CI = 4.66--4.74). The average cost of ITP-related hospitalizations was found to be US\$16,594 (95% CI = US\$16,257--US\$16,931), which is 48% higher than that of the overall US discharge population (US\$11,200, 95% CI = US\$11,033--US\$11,368). In-hospital mortality prevalence for ITP was found to be 3.08% (95% CI = 2.93%--3.23%), in comparison to 2.22% (95% CI = 2.19%--2.25%) for the overall US discharge population. Women accounted for nearly 60% of all ITP-related hospitalizations. Over three-quarters of ITP-related hospitalizations occurred in middle-aged and older adults (≥45 years) and nearly half in older adults (≥65 years). Non-Hispanic whites occupied nearly three-quarters of ITP-related hospitalizations, whereas non-Hispanic African Americans and Hispanic both accounted for slightly over 10%.

[Table 2](#t2-vhrm-13-015){ref-type="table"} reports length of stay, hospitalization cost, and in-hospital mortality in ITP-related hospitalizations by DRG. Coagulation disorder was found to be the most prevalent reason for ITP-related hospitalizations (in addition to all other reasons that were unclassified by DRG), accounting for 67,721 (22.81%) discharges nationwide, followed by splenectomy (13,055 discharges or 4.40%), septicemia (8,075 discharges or 2.72%), gastrointestinal hemorrhage (5,286 discharges or 1.78%), intracranial hemorrhage (3,790 or 1.28%), and epistaxis (249 discharges or 0.08%). Length of stay for ITP-related hospitalizations was found to be the longest for septicemia (7.97 days, 95% CI = 7.55--8.39) and splenectomy (7.40 days, 95% CI = 6.94--7.86) and shortest for epistaxis (2.84 days, 95% CI = 2.27--3.41). Splenectomy (US\$25,262, 95% CI = US\$24,044--US\$26,481) and septicemia (US\$18,430, 95% CI = US\$17,353--US\$19,507) were associated with the highest hospitalization cost, whereas epistaxis (US\$6,654, 95% CI = US\$4,855--US\$8,453) was associated with the lowest cost. The prevalence of mortality in ITP-related hospitalizations was found to be the highest for septicemia (11.11%, 95% CI = 9.60%--12.63%) and intracranial hemorrhage (9.71%, 95% CI = 7.65%--11.77%), whereas it was lowest for coagulation disorders (1.45%, 95% CI = 1.24%--1.65%) and epistaxis (no death reported in 2006--2012 NIS).

[Figure 1](#f1-vhrm-13-015){ref-type="fig"} shows the estimated national trend for ITP-related hospitalization frequencies from 2006 to 2012. Over the 7 year period, ITP-related hospitalizations in the US increased by nearly 30% from 35,266 (95% CI = 32,870--37,662) in 2006 to 45,520 (95% CI = 43,982--47,058) in 2012.

[Figure 2](#f2-vhrm-13-015){ref-type="fig"} shows the estimated national trend for ITP-related hospitalization frequencies by age group. During 2006--2012, the total ITP-related hospitalizations in the US increased from approximately 16,519 (95% CI = 15,573--17,465) in the age group of 18--24 years to 61,614 (95% CI = 58,552--64,676) in the age group of 75--84 years, which declined to 34,400 (95% CI = 32,665--36,135) in the age group of ≥85 years.

[Figure 3](#f3-vhrm-13-015){ref-type="fig"} shows the estimated mortality prevalence in ITP-related hospitalizations by age group. In-hospital mortality rate associated with ITP increased monotonically with age from 0.29% (95% CI = 0.11%--0.46%) in the age group of 18--24 years to 5.64% (95% CI = 5.10%--6.18%) in the age group of ≥85 years. In-hospital mortality rate was noticeably higher in patients with ITP than the overall US discharge population in the middle-age and older adults aged 45--84 years, whereas this difference was not statistically significant for those in the age group of ≥85 years.

[Figure 4](#f4-vhrm-13-015){ref-type="fig"} shows the estimated length of stay for ITP-related hospitalizations by age group. Length of stay in patients with ITP increased monotonically with age from 3.79 days (95% CI = 3.62--3.95) in the age group of 18--24 years to 6.89 days (95% CI = 6.74--7.04) in the age group of 75--84 years, which declined slightly to 6.36 days (95% CI = 6.22--6.50) in the age group of ≥85 years. Length of stay in patients with ITP was substantially longer than that of the overall US discharge population across all age groups.

[Figure 5](#f5-vhrm-13-015){ref-type="fig"} shows the estimated cost of ITP-related hospitalizations by age group. Hospitalization cost associated with ITP largely formed an inverted U-shaped curve with respect to age, with cost increasing from US\$11,500 (95% CI = US\$10,955--US\$12,044) in the age group of 25--34 years to its peak of US\$19,470 (95% CI = US\$18,768--US\$20,173) in the age group of 55--64 years, and then gradually declining to US\$14,035 (95% CI = US\$13,593--US\$14,478) in the age group of ≥85 years. The cost of hospitalization for patients with ITP was substantially higher than that of the overall US discharge population across all age groups.

[Figure 6](#f6-vhrm-13-015){ref-type="fig"} shows the estimated cost per day of ITP-related hospitalizations by age group. In the age group of 18--54 years, daily cost of ITP-related hospitalization was noticeably higher than that of the overall US discharge population, whereas in the age group ≥55 years, their daily hospitalization costs remained similar.

The estimated SMR for ITP was 1.22 (95% CI = 1.19--1.24), denoting a 22% higher in-hospital mortality risk in patients with ITP in comparison to the overall US discharge population. In-hospital mortality risk for ITP was comparable between genders. The estimated SMR for ITP was 1.21 (95% CI = 1.17--1.24) among men and 1.23 (95% CI = 1.19--1.26) among women.

Discussion
==========

In this study, we examined ITP-related hospitalization frequency, length of stay, hospitalization cost, and in-hospital mortality among US adults during 2006--2012. We used data from a nationally representative inpatient sample. There were an estimated 296,870 patient discharges nationally for ITP over the 7-year period, during which ITP-related hospitalizations increased steadily by nearly 30%. The average length of stay for ITP-related hospitalizations was 6.02 days, with a cost totaling US\$16,594. Gender- and age-adjusted mortality risk for inpatients with ITP was 22% higher than that of the overall US discharge population. Coagulation disorder was the most prevalent reason for ITP-related hospitalizations. Length of stay for ITP-related hospitalizations was longest for septicemia and splenectomy. They also topped in hospitalization cost. The prevalence of mortality in ITP-related hospitalizations was highest for septicemia and intracranial hemorrhage compared to other reasons.

Findings from this study were fairly comparable to Danese et al's study, despite that the estimated in-hospital mortality prevalence (3.8%) and SMR for ITP (1.5) in their study were to some extent higher.[@b8-vhrm-13-015] These discrepancies could be partially due to the differences in the inpatient population under study because in Danese et al's study (2009), they used diagnosis code for primary thrombocytopenia (ICD-9 code: 287.3) as a proxy for ITP due to the unavailability of ITP-specific diagnosis code (ICD-9 code: 287.31) prior to late 2005.[@b8-vhrm-13-015]

The steady increase in ITP-related hospitalizations during 2006--2012 is disconcerting. It is unclear what proportion of this increase reflected a true growth in ITP cases and what was "spurious," for example, providers' gradual adaption to the newly available ITP-specific diagnosis code or advancement in diagnosis of exclusion for ITP. Nevertheless, along with the nation's rapid transition into an aging society, ITP-related hospitalizations are likely to further increase, as older patients with ITP are at an elevated risk of medical complications that frequently demand intensive health care.[@b10-vhrm-13-015],[@b11-vhrm-13-015] This has been indicated in the study findings as the substantially longer length of stay and in-hospital mortality rate among older inpatients with ITP.

The persistent increase in ITP-related hospitalizations may also reflect poor disease management in the daily life of patients with ITP, which may result in an alarming decline in platelet count below hemostatically safe level and expose them to the risk of excessive bruising and bleeding.[@b12-vhrm-13-015],[@b13-vhrm-13-015] Closely monitoring platelet level and improving medication adherence can be essential to avert severe adverse events that lead to hospitalization in adult patients with chronic ITP.[@b4-vhrm-13-015],[@b14-vhrm-13-015],[@b15-vhrm-13-015]

The inverted U-shaped hospitalization cost with respect to age was present for both inpatients with ITP and the overall US discharge population,[@b16-vhrm-13-015] which may reflect a dynamic interplay between disease manifestation and "treatability" during aging (e.g., many chronic conditions start to manifest in middle age, but aggressive treatments become less favorable as patients become rather old). Specific to ITP, a retrospective study of patients undergoing splenectomy for ITP found that patients with ≥65 years of age but not their younger counterparts experienced negative effects on safety and efficacy outcomes of the procedure.[@b17-vhrm-13-015] In addition, the inverted U-shaped hospitalization cost with respect to age may also reflect the higher mortality rate among the elderly.

A few limitations of this study should be noted. The NIS tracks hospital discharges rather than patients; therefore, we were not able to track multiple discharges of the same patient over time. Patients admitted from the emergency department (ED) were included in the NIS, but visits limited to the ED were not. The NIS has a uniquely large sample size that enables relatively precise estimation on some rare diseases, such as ITP, but unlike national health survey or electronic medical record data, information regarding patients' socioeconomic and demographic characteristics, mental/physical health condition, and comorbidity or disease history are lacking in the NIS. The estimated hospitalization cost was limited to the "tangible" expenses incurred in hospital (e.g., physician/nurse's time, procedure cost, and devise/supply/medication use), whereas the "intangible" or opportunity cost incurred in patients (e.g., missed work days, travel cost, and caregiving) were not accounted for. Therefore, the total hospitalization cost by adding the patient's proportion could be larger than estimated. No finer breakdowns of hospitalization cost (e.g., by procedures) is available in the NIS. It is likely that patients undergoing laparoscopic splenectomy had shorter length of stay compared to their counterparts with open splenectomy, but such finer categorization for splenectomy is unavailable in the NIS.

Conclusion
==========

Using data from a nationally representative inpatient sample, in this study, we examined hospitalization frequency, length of stay, cost, and mortality in US adult inpatients with ITP during 2006--2012. Over the 7-year period, the number of ITP-related discharges increased by 30% nationwide. Length of stay and hospitalization cost for patients with ITP were 28% and 48%, respectively, which is higher than that of the overall US discharge population. Patients with ITP were at a 22% higher risk for in-hospital mortality compared to the overall US discharge population. As the nation rapidly transitions into an aging society, ITP-related hospitalizations could further increase, especially among vulnerable older patients with ITP. Closely monitoring their platelet level and improving their medication adherence can be critical to avert severe adverse events that lead to hospitalization in patients with chronic ITP.
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###### 

Individual demographics and length of stay, hospitalization cost, and in-hospital mortality in immune thrombocytopenic purpura (ITP)-related hospitalizations, National Inpatient Sample (NIS) 2006--2012

  Variables                                         Statistic
  ------------------------------------------------- ----------------------------
  Unweighted discharges                             62,299
  Estimated national discharges                     296,870 (284,831--308,909)
  Discharge outcome                                 
   Hospital length of stay (day)                    6.02 (5.93--6.10)
   Hospitalization-related cost (2012 US\$)         16,594 (16,257--16,931)
   In-hospital mortality (%)                        3.08 (2.93--3.23)
   Standardized mortality ratio                     1.22 (1.19--1.24)
  Sex (%)                                           
   Male                                             40.87 (40.27--41.47)
   Female                                           59.13 (58.53--59.73)
  Age group in years at the time of admission (%)   16,594 (16,257--16,931)
   18--24                                           5.56 (5.31--5.82)
   25--34                                           10.39 (10.00--10.78)
   35--44                                           8.36 (8.05--8.67)
   45--54                                           11.05 (10.69--11.41)
   55--64                                           14.74 (14.35--15.13)
   65--74                                           17.55 (17.14--17.96)
   75--84                                           20.75 (20.21--21.30)
   ≥85 years                                        11.59 (11.19--11.99)
  Race/ethnicity (%)                                
   White, non-Hispanic                              73.31 (72.02--74.60)
   African American, non-Hispanic                   10.61 (9.95--11.28)
   Asian or Pacific Islander, non-Hispanic          2.46 (2.16--2.76)
   Native American, non-Hispanic                    0.47 (0.36--0.59)
   Other race/multi-race, non-Hispanic              2.97 (2.58--3.36)
   Hispanic                                         10.18 (9.23--11.13)

**Note**s: Descriptive statistics accounted for the NIS sampling design; 95% confidence intervals are presented in parentheses.

###### 

Length of stay, hospitalization cost, and in-hospital mortality in immune thrombocytopenic purpura (ITP)-related hospitalizations by diagnosis-related group (DRG), National Inpatient Sample (NIS) 2006--2012

  Discharge outcome                  All                          Splenectomy               Coagulation disorder      Gastrointestinal hemorrhage   Intracranial hemorrhage   Septicemia                Epistaxis              Others
  ---------------------------------- ---------------------------- ------------------------- ------------------------- ----------------------------- ------------------------- ------------------------- ---------------------- ----------------------------
  Unweighted discharges              62,299                       2,742                     14,194                    1,099                         796                       1,710                     52                     41,706
  Estimated national discharges      296,870 (284,831--308,909)   13,055 (12,228--13,883)   67,721 (64,632--70,809)   5,286 (4,897--5,676)          3,790 (3,476--4,106)      8,075 (7,533--8,618)      249 (181--317)         198,692 (190,370--207,013)
  Length of stay (days)              6.02 (5.93--6.10)            7.40 (6.94--7.86)         4.70 (4.61--4.80)         5.19 (4.92--5.45)             6.43 (5.94--6.92)         7.97 (7.55--8.39)         2.84 (2.27--3.41)      6.31 (6.21--6.41)
  Hospitalization cost (2012 US\$)   16,594 (16,257--16,931)      25,262 (24,044--26,481)   16,224 (15,738--16,711)   13,964 (12,539--15,389)       17,280 (15,663--18,897)   18,430 (17,353--19,507)   6,654 (4,855--8,453)   16,141 (15,775--16,507)
  In-hospital mortality (%)          3.08 (2.93--3.23)            2.19 (1.64--2.75)         1.45 (1.24--1.65)         3.96 (2.80--5.13)             9.71 (7.65--11.77)        11.11 (9.60--12.63)       0                      3.22 (3.04--3.40)
  Standardized mortality ratio       1.22 (1.19--1.24)            1.15 (1.02--1.29)         0.66 (0.62--0.70)         1.15 (1.00--1.32)             2.90 (2.61--3.21)         3.39 (3.18--3.62)         0                      1.23 (1.20--1.26)

**Notes**: Descriptive statistics accounted for the NIS sampling design; 95% confidence intervals are presented in parentheses.
